Different removal of ultraviolet photoproducts in genetically related xeroderma pigmentosum and trichothiodystrophy diseases.
To understand the heterogeneity in genetic predisposition to skin cancer in different nucleotide excision repair-deficient human syndromes, we studied repair of cyclobutane pyrimidine dimers (CPDs) and of pyrimidine(6-4)pyrimidone (6-4PP) photoproducts in cells from trichothiodystrophy (TTD) patients. TTD is not associated with increased incidence of skin cancer, although 50% of the patients are photosensitive and carry a defect in the nucleotide excision repair pathway, similar to Xeroderma pigmentosum patients. However, in striking contrast to TTD, Xeroderma pigmentosum is highly prone to cancer. To address this apparent paradox, two types of studies were conducted: (a) reactivation of UV-irradiated plasmids harboring actively transcribed reporter genes, with or without photolyase treatment before transfection of SV40-transformed fibroblasts; and (b) the kinetics of removal of UV-induced CPDs and 6-4PPs in genomic DNA by immunoblot analysis using lesion-specific mAbs in SV40-transformed and untransformed fibroblasts representative of all genetic TTD complementation groups. Results showed that all cell lines from photosensitive TTD patients efficiently express Cat or luciferase genes in transfected plasmids carrying non-CPD lesions, including 6-4PP, and display wild-type or near-wild-type (50-70% in 3 cell lines) 6-4PP repair in the overall genome after immunoblot analysis. However, CPD lesions (the repair of which is defective in the overall genome) also block the expression of the reporter gene in transfected plasmids. Two cell lines from nonphotosensitive TTD patients showed wild-type levels of repair for both photoproducts in overall genome. A model on the lesion-specific repair in the context of the molecular defect in TTD is proposed. The implication of the defective CPD repair and efficient 6-4PP repair subpathways in cancer prevention in TTD patients is discussed.